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Introduction 
 
Spatial and temporal variability of land surface 
fluxes are controlled by complex interactions 
among soil, vegetation and atmosphere.  
 

Study Site  
 
 
 
 
  
 

Preliminary Model Simulations 
 

The degree of coupling between climate-vegetation and groundwater system is 
evident from observational data at the site.   
 
Preliminary  modeling results highlight the impact of variations in groundwater 
levels in simulated land surface fluxes for different land cover types. 
 
Impact of initialization is still evident after two years of recursive simulations. 
Further simulations are needed until equilibrium condition is reached. 
(See our AGU invited talk, H32E-05- Assessing the Impact of Model Spin up on 
Surface Water-Groundwater Interactions Using an Integrated Hydrologic Model) 
 
Future work will focus on incorporating heterogeneity in ParFlow.CLM simulations 
to examine impact of subsurface characterization on groundwater-surface water 
interactions. We will further focus on calibration and evaluation of approaches using 
spatially distributed remote sensing data of surface temperature and latent heat 
flux. 

Maxwell et al. (2008) 
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ParFlow is a 3D variably saturated groundwater flow 
model with fully integrated overland flow process. 
The Common Land Model (CLM) has been integrated 
into ParFlow to provide enhanced representation of 
land surface processes (see Ashby & Falgout, 1996; 
Maxwell and Miller, 2005; Kollet & Maxwell 2006; 
2008). 

Model Input: downward shortwave & longwave radiation, precipitation, 
air temperature, wind speed, specific humidity and atmospheric pressure.  
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ParFlow.CLM 

The ParFlow.CLM model was set up over a 3 km by 3 km area that includes Baldry 
Hydrological Observatory. The horizontal grid resolution is 250 m with 0.5 m vertical 
discretization, resulting in a 12 x 12 x 194 grid. Preliminary simulation results after 1 
year of spin up are shown below. 

Mean monthly latent heat flux in 
recursive simulations. 

Groundwater Storage and Latent Heat Flux  

Mean annual daily land surface fluxes across the catchment 
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(1) Identify degree of coupling between land 
surface fluxes and groundwater 
 
(2) Examine role of vegetation on soil 
moisture patterns and energy fluxes at the 
land surface 
  
(3) Assess ParFlow.CLM performance using 
multiple  sources of observations.  

The project described here seeks to: 

 
Land use in the catchment 
is dominated by agriculture 
and forest.  

Baldry Hydrological 
Observatory is a 2 km2 
catchment located in 
central NSW, Australia.  
 

 Groundwater-Climate-Vegetation Coupling  
 
 

Degree of coupling between groundwater and climate in dry (2006)  vs. wet (2011) period for two land cover types 
based on hourly groundwater level observations. 

Monthly precipitation and temperature (2004) 

Daily average depth to water table (m) 

Our analysis shows the model is still equilibrating. The impact of initialization is 
evident in simulated evapotranspiration and subsurface storage after two years of 
recursive simulations using 2004 forcing data. 

Mean monthly subsurface storage in 
recursive simulations. 

Sensible heat flux 

Annual changes in saturated zone storage. 
Negative values represent depletion in 
storage. 

Latent heat flux 

Preliminary Results and Future Work 
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